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The sewage farm at Pulimas, like Pullmas fteeif,
has attrucrted moch atteatica frem suginesrs asd
others A detalled description of the farm and the
wswerige system was givem over lsa years ago In
this joufnal.® less than & year after it was put in
operation. Taformation regarding ‘he present sta
tes of the sewernge aystem an! sswage farm
and other facts of intervet have just beem fur
nished ws by Mr. Duane Doty, C. K., engineer for
the Pullman company. This information bas been
combined with such of the matter previously pub-
lished as is Recossary to make the present article
complete and intelligible In itself. Mr. Benesette
Williams, C. E., was engineer for the whcle system.
and Mr. E 8. Cheabrougir, M. Am. Suc. C. E.,
was censulting engineer.

Pullman is siteated upon the west shore of Lake
Calumet, 14 miles south of the Chicago Court
House, where the Pullman intereats have about
4.000 gcres of land. It is reached by the Rlinois
Ceuntral Ry, and by recent annexation now furm«
a part of the city of Chicago. Lake Calume: I«
3% miles long by 1% miles in width, and coaneects
with Lake Michigan by the Calumet River. Ac
cordiag to Mr. Williams’ description in 1882, Lake
Calsmet is from 1 to § ft. deep, snd connects with
the Calumet River by a small channel. With vary-
ing etages of water the lake discharges into the
river or water from the river into the lake.

The lasd upon which the city stands is blue clay.
BU & in depth, resting upon lime rock, and its sor
face is frem § to 20 . above the lake level.

Fig. 6. Sewage and Water Pumping suztf and
* Water Tower. Puliman, Ul

Work was begun gpoa the town by the ullman
Palace Car Co. in May, 1880; the first family
went there Jan. 1. T8I, and it new bas s p pulation
estimated at 12000. The present industries there
are the Pullman Car Works. employing over 400U
cperatives, the Allen Paper Car Wheel Works, the
Union Fosndry, the Pullman Iron & Steel Works,
the Standard Koitting Mills, the Paint Works, the
Terra Cotta Works, the Ncrew Factory, and the
Drop Forge & Foandry Co's Works. These vari-
vus industries, with the ear works, employ a total
of ahout &800 operatives.

Oct. 18, 1881, the sewerage system was pat in
operation by etarting the sewage pamps. Lake
Calumet not being a suitable body of water to re-
ceive the sewage of Pullman, and an outlet to
Pke Michigan requiring pumping through 6
miles of pipe, it was decided to purify the sewag-
by broad {rrigativa, supplemented by intermittent
fitration.

The separate aystem of sewerage was adopted to
save expense and (nsure better results at the dis-

* Engioeering News, Jane 17, 189 ¢ The dreripeion
was aligltly comdeunsed from l‘rm on ‘“fhe Il
mas Sewerage.” Ly MN te C K
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- poss] werks. The latter part of October 1~ .
» there had besn laid 16,230 f2. of brick an! 1417
f1. of vitrifled pipe storm sewers, the la°t.:
codicg draine fer storm water from over |~ -
tenemests. The brick sterm sewers an- laid i, -

middle of enst and west glternate atre-s
discharge into Lake Calumet The pipe ..

e & s@snecvecsa .se

Total :
Te Oct. 22, 1802, the extent of the vitriSe! ;-
sanitary sewers, by sises, was sa follows
Sise. - Wy

Manboles are placed from 140 to 183 fv. aga--
‘and on the sanitary sewers have perforated =~ zo-.
provision being made for the eatching of th. @ -
which passes through the perforations.

The 9. 12, 15 and 18-in sauitary sewere .-
flushed direetly from the water malns Adlitii. ®
Sushing is secured, or was [n 1882, from aatomat:.
finshing basins which receive all but the wa‘-:
closet wastes of several houses and discharge it 1
means of siphons. The basins also act an grens
traps, the sipbons being especially desigued t, - )
move grease and ecam from the bas'ns

Sewage s received in o 300,000 gallon rwer
voir, 80 ft. in diameter sad 1S ft deep, Ircare;
beneath the water-works tower. The oativt sewers
at the reservoir are about 16 ft. below the geterx’
grade of Pullman. FRREa TS T

The reservoir is ventilated by meaps of eizht
fiues, each 165 ft. high, lined with 12in. erw.-
pipe, built into the buttresses of the wa'er tower.
and also by a 20-in. pipe leading to the chimaey < ¢
the car shops. . .

Both the sewage and waterworks pumps ar.
placed about 10 ft. below the ground surface v a
masonry floor, supported by plers, covering th-
sewage reservoir. There are two 2.500).0 0 zs!
fon pumping engines, huilt by the Cope & Maxw
Mannafacturing Co., of Hamilfon, O. The puim;~
bave special vaives, describe] in our lssue of Jur-
17, 1882 Coanected with the forre man at th-
pumps is & stand pipe with an overflow 54 f°.
and a second, U0 ft. sbove datum (nmot defii-!
These overflows conoect with the reservoir, -
if all the outlets at the farm were by acvili:-
closedl withput the pump being stopped no aecid.n’
could . A 20in. force main sboat thr -
miles long lvads to the sewage farm.

The amount of sewage pumped yearly from th-
reservoir to the sewage farin has been ar follow -
Gallous

B

at the annusl rate of 83,328,000 gullons.

The cost of vperatiog one pump for A} bonrs and
pumpiog 1,800,000 galloos of sewage Is, given by -
. Doty. as follows- :

P&

Ceost of ofl and wastr .
Engineer's wages M

This is at the rate of §3.38 per million gallons

¥Fig 56 ia a photographic view of the tower ant
Fig. 57 a vertical section threugh half of it. Tis
unique structure, with its many wses, is 85 (!
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wive Betwees (he acreeaing task ase the 8-d W& ta
make It pessidle to Alstridbute sewngr salely ibroegh
cday sswuage Dipes under [wrssure &

sewage. All ihs ang mn e
all uaderdratned. Vitnfed 14y
ft. in diameter, .vadocts the
feids  Thils piping. la1di from . ‘o 5 [t. deep, nrd
Lydrantg@et onvenient .otervais of YW or ¥0
it., distrfbutes the mewage oer the cTripe.
e erdrains io the “grm are of 3 ani ¥ic
tarro iile. ladd # gows ) ‘t. Jpart

There are al filter ‘wds zihowt an acre

from G ine. 10 1
swsge ‘brongh the

with iines of farm tile -ari ‘o 'e 2 %1, zpare

Mr. Doty states that ‘L 290 7 ewage for
growing ~rope iepends ‘Le weasnn In ary
zeasons ‘t s {reeis ased with he Tegrtction e
nE 't temt PRIERLIOD v ,CReCITAT =Y il semenla.
st the +stery Glter hrousn
tte winter 18 atring the cvmmer
nave 30 far tmoved oxat succesrfal Lrv -noas, o
tatoes, cabbagen, celerr. Leets. parrnine. mrrote,
sweet coen, and squasdtes. Itztoes are che isast
auccessful crop. ~elery. sparests atd - ruiiffower
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FIG 9. SECTION THROUGH SCREEMING TANK AND REGULATING VALVE

mmh'mumwﬂunwvﬂ o
this farm. Properiy cultivated, twice as mach cau
hnhdc-hndwum"ur.uum

with results as lows,

apstysis of water from the farm weil be also
mves for commparisos:

Chio- Wtre-

=  f-

n 1380

b & ] -

. b %. | ki

ach,
" ‘oemed 1y earth emlankmentn. wpd uxdesdrioed

“of the sewzge 2rr s 2ot 1o aceord with - n-
vy zade at Pullmas by fve 5i%rect persons s

The efffuent ‘rom ‘he farma paseee
underdraine ‘ot Lake “sivmet. .

Regaming what seoportion f the -ewegr & e
for irnad irrigensa a2l wha® reopnrTive 8 paseed
irvugh the filter leds and zs w0 whether ‘be

througs (be-

wwege 4 always partied Lefore passity (=15 Ldke ~
. Cajumet. Mr. Doty sends 'be following. under date

of Nov. 78 1807, which £+ zives 28 ~the language

af (be superipterdent of tte farm:" -

The newuge when Bot Deeded spon ‘Le Acida f the
ferrs !s rem onto the #irer teds. :nd ‘'tewe fiter
beds ave Nlowed «p four nr Sve llmes & YRRF 30 W 0
Sossen The il spd tTpase 18 much of 't g8 possibie
ta (ke si. At fimes. all the sewngr iv uned TPou ‘Le
ferm. wtd ‘s wet weather not =oee ‘Lsu I&? € g
Retoe seapnns ave ‘shee :1! the rewnge TPoo b8
Setia At rure ‘otervels Anlv whep 17 Las een Sgfre-
a1~ '0 fear (b¢ reveiriag ‘grh st tte {arvc ok £
ke ‘rom maln. ie AW sewsge vws ‘oic TSizmet laar
=2d ‘Lee for very Yeief periods imd = cnougd of ¢
‘o ® apy larc. W, . ’

That (hie -retement from the supe

rhovr, by the atatements ziven below’’ The v
yasrrs of Mr. &ilen ic *he report mertidied and
a rouversstion witk Mr. ifegen, tazether with pe
fret that the Paliman piart has for rmany seeve

_wer widely known gné crted as & success’ui ~yzx

e of Apencar sewas: ‘zrmicg. led to & some~
wkat fhorough in"esli&lion of the subjscet. the
results of whick 3re berewith preseated and deesd

. ‘o comment further than the remark that hecsuse

grofit is put nefore parification at Pulman, W does
ot follow that sewage purification by esns of
hroad irrigation is 1 any degree g failure, it often

Meing a useful method or adjunct of mewage dis

-

Mr. Geo. Fi. Bemsesberr. M. Am Soc C. E.
Uy Engineer of Milwankee, Wis., wrote as fo!
wwe ca Nov. 21, 188C: Yl >

3 PR R T
I tave not beem at Pullman for s ammber £ vears
and beoce cazmot give you any informatioc woatever
18 °r what they are doing there now, but ! *now ttat
8 S8rly &s previons ‘o 1887 i large amoun: £ “rede
<+wige was Ten oty lake Calemet TIhm I ouncd
& ‘e fhe fact upon A Tisit w the farm. and wreel

- fnally the superintemcent admitted aud czcwsea 7,

aayiog that it wss necessary in order to muve (he cropa.
The sewage was being rus In s large open &itch, cav-
+red Oy bushes growing oo each c.de. fyom mewsr tie
fer w0 th@tiake As 10 their sucress in disposiag of
rewnge by intermitteat Sitration. [ am ®ot at al! ac
-m‘& :

ZAbout & month after the date of Mr Beuzen-
berg’s letter, ¥Mr. Ruodolph Heriag, M. Am_ Sec. C.
. E, of New York, corroborated the above by stating
that be visitad the farm ia 1856 and aleo io 1887
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+save the crops. g : - -
In his report on the “Sewage Disposal of W

ier’ Mr. C. A Allen. M am Noc. C. Z, City

iugiaser of Warcester. Masm.. describes & visit Yo

the Pullman sewsge farm, made Jazuary, 1887, as

follows.

The farm has an ares of abowt 160 acres. aemrly
#2 whish is @evoted to irrigation. there are
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Dirteg the sammer menthe whea vegstation has
rorsivel oll (be sewange it witl hour. R io oimply
tumned (pto Lale Calumet in Ma crade state. o
We weve t6ld that wet & garticle «f sowage has been
applird (o the farm proper this winter. 1t all having

mmmmmmunmm“

What Mr. Beasenberg. Mr. Hering and Mr.
Allen saw and learned in 1888 and 1887, ani more,
wag still to he seen and lsamed in 1891, according
to & letter recently received from Mr. Allen Ha
91, Chemist in Charge of the Lawren = Experiment
Sation of the MassachuPetts State Board of
Flealth. Mr. dasen staten the condition of the
Giter bele, and givee a mechanseal analysis of the
surface soll of the filter hads.  His letter is as fol-
lows: 3% A2 o T S

§ vistted the Mullman cewnge farm in October, 189..
The muperfutendent Wwas absent. snd I was shown
about by a2 mas who had woefed ~m (he farm for
. 1e told me that with the sppiication »f
sewage. worms dtveloped in the soll and desroyed the
erops, and for (lds reason 0o sewage had bren upplicd

two or three jrars. large quantities of Dorge
oumure from (Aicago stables are sppiied to the isnd,
bt mo sewage whatever. After hroad Lrrigetion was
standoged. so-culled lntermitient Sitration was trisd
on fen actve of soll om which no cTops were grown.

4

The sewage of the eatire town was being iurned di-
recily into Ly Calamet. from which quantities of
for Chicagu are cut ; : -
A sample of the surface soill of the fiter had the
following mechsnical asalysis:

1t. with good resslts, suy large volume uf sewage.

On Nov. 21, 1800, a represcaiative of this paper
visited Pullman. Neither the superintendent or
foreman of the {arm were to be teund. The duilding
which covers the screening tank at the esd of the
iron force muin s represented as haviag “a de
cidedly shiftlees and unused appearance,”~the in-
terior being used a8 a storage roem for plows, cul
tivators, harrows, including the part originally
designed for loading wagons when cleaning out
" the servening tank. Sewage was found to be flow-
ing through the ditch lgading to Lake Calumet.
This @tch is about 4 ft. wide, 3% ft. deepy and %
wiiles loug. Lécated en Lake Calumet are two largr
lee hosses beloaging to Swift & Co. .

The euly perssa sbout, who said that he wus a
time-kquper, stated that the matter flowing In the
ditch was the sewage as it came from Pullman and
was all the sewage from the city.

o

. A palr of triple-expandon cvndensing Coriiss en-
gines of 2400 HP. each, has been erected at the new
mill of the Fall River Irvn Works (0. by the Curdien
. of Providence, R I. The cyiinders
54 ins. déameter, 3-ft. stroke, and
armauged taudem. The pulley fywheel s 2 f1.
diaweter, and 13 ft. ¢ !Ina wide ut the face, carrying
four driviog beita. The weight of the whevi 1s about 75
twas :

‘l\omudlmdmup-.hln‘!mm
sod Mr. Gladstone, who favverd the scheme whem =

uishes the strongest argument fur HSogliskmen of the
land Wolseley type sgainse Gestroylng “he ‘mewmia-
*trength of Great Britals
?

The pew Gerorgla nad iaw, which 18 uow 8 effet,
- alls for a capable superintendent of bighways, etectrd
‘1 the rvoaty cmmisslooers of each county, and re
suires all men betweem .6 gua 50 TeArY 4§ agr ‘o
devole ot more thas 10 days' wark agnually oo th.
nads. or to pay “‘nstead aut more ‘hau D A per
Ay The mewt casential nart of the new systew i3 wu
ummdm‘mvmmz:mmu pur-
juere, A

2 s T s 7 -
— :
putbmbion of e swwage teing . g-’:?-a.ry;nuwmmmmm?

-

In owr ismue of Feb. 27. 102, e published an

exkauative review of the progress thus far made 12
‘the utllisatien of the expansive fome of steam by
turbines, Jescribing and Illustratiag the ‘erbines
iavented by Mr. J. . Dow, of Cleveland, O.,
mlv Moa. C. A. Parsons, of Newrastle, Eng-

The Parsotis turbioe has been proved so saccess
fal and - | that » -cntral station to sup-
ply electrical carrent or the collages and BN

,-of Cagubridge.JFagland. is 3ow eing nuwﬂf:
“girely with Parsens turbines and -lreet coupled
“dynamos. In our former Jeseription f he Mar
sans turbine e reported n teat wy Trof. I A. Ew-
ing, F- R 8, of Cambridge Tnivermaty, un 3 Par-
sons furbine, in which 1 steam masumption war
obtalued as low as 278 ibw. {nt 95 ibs. pressurc)
per B2 TIP. per wur. Prior ‘o the sdoption
of the stenm ‘urbioes for the Camiridge station 1

. second series of tests was made by Professor Zw-

ing, and the ‘sffect was tried of superheating :he
steam used. In ihis r stcam

tions were obtained but little iver 20 lla jer
F. HI per hour. Ax an »cwacr o about
977, is ~laimed for the iynamos. shis correspua.is
to about 1944 1ba. per fIP hour « work actuaily

doue by the steam. .

The plant at the Cambridge ceatral station -wn-
wists at present of three independent ‘urtines. dJi-
reet coupled to alternating dynamos, rach machine

- Lam P Deg. »* Pee

. P Total BW. if1-
% o1 Eod - -

;3R N 82 R %5

MR B Ty i ini 2

P MR & @T 1% 23 .2

t 8 W s e /. 2

S M8 Meo 2w Wi 1

Comtinnows cor-/ 18 4 3 jo8 WS 7
met. Jtwh n!‘ ™ om ws s By =
Arun.m':m f® = ne um 3 a-
ent, e! W I WY w8 NI T
surerheating. | M W9 MS? 90 W:T '
ar reil lond. end 32 per K-W. hour at haif ‘ov.
3y carrylag the superbeating further (to 23° F. anay

saturatise). the comsemption st “wil toad is reduced
27 ibe. per K-W -how. Compartag these figures =i
those of ‘he farmer trial. it will be sewen rhar 't

consumption of steam has "een ~educed by about X3

L

having an output of 130 K-W. per hour (about 100
F. HPi. The statiou. bailding contains rvom for
three more of larger capacity. which will.
be added as as required, and the coginte room,
ouly 50 x35 ft., will them centain a ecnmplete en-
gine and dysamo plant with an ompnt of some
1.0 HP or more. Steam is fomished o the
tarbioes from Lancashire boilers designed for a
working pressure of 140 Ibs. per ag. in. Jet -ou-
densers working down to an abeolute pressure of
about 1 1b. per sq. in. are attached to the tarbines.
The speed of the turbines and dynamos is 4.800
revolutions per minute. The alternating dynamo
xives 0 amperea of current at 2000 volts peten-
tial. with 90 aiternations per sscond. A separate
sxciter for the fields is cmupied to the same shaft.
A= there are Do recijirocating parts, there is orac
gically uo ribration. and each machine rests om
#abher biocks with no holdingdown woits. The
dvnaiwnocs uave an electrical «fctency of 97.5%.
We -ondense as foillows Professor Ewing's report
ot teats of the Parsons rurbine made last August:
~ [ have 0 repogt the rveulls «f a further sartes of
irala on the f"arsons steam turdtae, with the object of
ienting aow far (he ~fciency has heem ‘mproved by
wrrtaly ovrent changes, and by the use of superhented
steam. The same turbine was used tn these a8 In the
fopmer trtaie: but sewse additicasl rimgs of TErdime
idaies were lnserted af the Righpr » end 1o e

it 10 deal more effectively with presgures sp to 115 e

Arawhack® such as have been experienced in engines af
the »edinary type. The steam works without inbrica
ton, it comes iato contact with no rubblag -~urfa v
and there 8 no packing to be tnjured.

A general view of the piant tested !» given n ale

Yabie 11.—Cossumption of Feed Water at Varfous Laads,
Food water congumplion per hour. 1be.

With superbeat- Wik extra sw
ing io about fng to

&H.'t 999° Fahr. 0 Fabr.

b . fragsalis ~ Sl
W, Por Par Doy 1
seur. -W. K HP. K-w. :

kot o =g
» r J f 3] e 2.2
“» E n7 = 329
» 2 =’ a 2
- a o7 aai
» m = s
] g a3 o'  an
- - S ] th

'uh'-—!- Nv.lu;-h*lln;"-.z The turhine
case a A "ORtatas & series of sevem revuiviag from
the surface of which the turbine bafes project. They
are arrasged ou cach @k In & srfes of Comcentric
ringe. The fixed guide Diadrs stand tn spaces between
theer rings, earried by sanular deks wiieh
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, measare, guide the determination of the mafety: ®» be & man of large Practici! exprrichre is welf -
. factor, but sot by it the baais for the lai- as of svund theretical ktowiedi- 80 that bah
ter. The |.u¢:.tx“.. existing tetwren construclr and manufs tarer may Le abl- ',.'. rely
strength and ductility finds further expremmon in wpo the sundaes of Lis jediment. Usfor- ~
the gradual increase of the mtis between elastic tupately it ie Do GBCOMUELD eXpefion: « 0 ot
“limit and ultimate streagth, sa the lattcr inTesew. work fo have an IBRp U PR feet i s ras6 ate
- ‘20 that this ratio of elastic limit to @itimate rial whick, though oot quite smaplying with the
strength may be fairly enid to be in inverse ratin letier of the specifivations. 1« quite arrviceable and
"t the ductility of the matrrial. Now, the greater srvvjptable. sod ia anther cabe arcept work and
the range of elasticity in & material. the mon n.-n!;nal -':‘m'h, thesigh 2 q;u'—nﬂy .u:"vvmi:n«l:
‘amplé waming it gives of its failing strength. and with spev iflcations, = GGl for u-e. woul .
Vi-'s::em ‘?{q\“[:.':.g‘:..':‘u.. '..ﬁ elastic himit. pmlupﬂ!‘ rvp:‘t:!‘l "_v :l;e winker hingell 1f he had
Mo ultimate strength may be uw<d as & gnide 1 an oppuortunity to decule:. s :
. the quantitative 5...."...’,,,(.:..( the m..,‘.'.n.- fa-  lu steel comstructon. probatds neice than in any
e uf sa'ety for a given structure or ite differcnt other, the InepeeUor 18 2 Nes vomary adjunct t the
bers.  For instance, referning Us the ““eafe omatricbs., bat nl‘uud;-.mt. that famil v
Kth™ or elastic lunit 8e & basis, & fate of 2 with the materal w can waly he acquirvd in .
will probably be found quite sufficient in casw the mill and shop. and a thardih knueiendge of
- where this ratio of elastic limit to ultimate is as’'the wants of the structure, coupled el the far-
1:2; but where we find this ratio larger. we chall alty of uthziog the fullest ¢xtent the mven |
aleo find & corresprnding derreas in the ductility meansof the il orshop, ’v.l-.!uu- requisites for
of the material, hence less warning of impending his usefulness. The ing of inajectors s steel
“failure, and must therefore adopt & currespond- works for educatimal purposes will be fund fully
ly largersafety coefficient. !asexpengs~ L) theig employerw a8 it in likely to
nother point fur consideration is the fact that 'he annoving sod productive of fuss U the steel
- the ratio of thicknems to waith exerts s consuler. maker. though it does occamonally affinrd aome
able influence uun the tensile rvsistance. This Quiet amusement to superinter.dents and foremen

will require to taken into sccount in dimen- ' The wurking of steel 1n every stage requires care,
3 . sioming wide and comparatively thin eye-'and, abave all, intelligence, sad the men ecgage!
o0 therefore that the steel of such bars shall nm.-na":L in accepting test m{no(mn in {§ must be impreased with the necessity for care
{ hare the physical properties : | apecimens as a criterion of the strength of plates. ful manipulation and rational treatment. 5
o _&:ﬂ por aguare iach, pounds. 3,000 [n general, imen tests will always give results ——— +> O Ol e
Motle Bkt o8, Qoamter; 0 - - 2 ko 45,000 from 10 to 13 per cent. in excesn of what the full- PULLMAN SREWERAGE.
rsiony set mary thas, pownds 31,000,000 Sisrd membern will show. :
Cald ol degrver . 10

SRR Amﬂ.dimtp--niuin-t«l. whileitaffords At the meetiog of the Western Suciety of Fon-
There will be 5o particular hardship involved if ihe designer exceptional opportunities for display gineernon T v. & japer was read by Beresette
ihe require, primarily, that swch of engiveering skill, req uires also careful consider- Williams. late city engineer. snd now in charge
“Izjg show o analysis not more than 1 Atioa of the susceplibility of the matenial to treat- of the engineering work of Pullman. on **Tbe
i ment, and hence po attempt ought to be made t ' Pullman Hv'wnf\-.' The yuestion of the dinpomel

TSN, e e e et establish & uniform basis of strength. as has been of the sewage of the new model town was & per-
Sosm . ol : dowe in iron construction, nor could any wuch at- plexing one. and Mr. Williams wax autherized t..
. tempt be fruitful of anything vlse than confusion make such inve stigations as might be necessary to
and obstruction. Designers in steel will have to decise s s;hn which should be in keeping with th.
-outablish and to change constantly the bsms of ther ambitions of the town. [n view of the fact
jvn with the adaptation of the that the ayatem finally adopted. and pow in suc-

Kreatest number of physical properties to the par- cesaful operation. prew=as many new features,

T sier

j. ticular structure under consideration. _+; the sulmtance of Mr. Williams" paper. descnibing
it . PHYRICAL TENT:. it in detail. is miven below. paper is intrm-
inits results' To prescribe tests in such & manner that they 9ucel by 8 description of the town, and & bref .
n steel. ®hall be at once exhaustive indications of the discumionof the merits of weparate and combined
ct in accord- | characteriatics of the materisl, and vet not he. Systems of sewerage: that ie, for main cr surface
probably most easily come me. isno easy task. It may be ac- WBIET. and sewag- proper. It then proce~ds ae
both engineers and makers in its as g general rule that specimen tests are of follees

i!

therefore of value. gmall préftical value outsids of the field of scien. . Pullman is & pla-e for which the myparate sretem
faar without ape if:‘g' estigation, and if made in sufficient num. i particularly well adapted, and for the following
oﬁc!e-i;mh would' hes to 1 raily iceable in the coursh of a Feasmns: The site of the towmn isalmust level, much
wseless, while to specifly the car- tion, their preparation in lathe and Of it Dot more than 7 or # ft. sbove lake
Bmit st the same time the peroent- planer will l'lkl'll“'ﬂ» deal of time, and bes Calumet, making it impossible to obtain & gravity
other eloments, would throw the considerable item of expemse. Of courme, they discharge i i bk oRsatvdLtines ke
ysical properties of the cannot be altogether digpensed with, and are in Caluowt. This lake 1+ w—manging from 1

2 B SSiiie Cabéa cien the teadieat Tiicane OF “um‘..npn. gndrplh. It is about 3 nubes long and 11,

the raage of steels so0/at ek For Sistanoe it hm-ml'ﬂ wide. [t draioe a +maall area. and 1= con-

- et nected with Lake Michigan by the Uslumet River,
.eonﬁnchnll will be the steel has roll-hardened. or that it is bnfmrm. i The river. howerser. th‘f:lx drains & much hrrr‘
o lake,

.00 carbow, and . doplicate one tested as it comes

rm . ; . area thao the lake. doews not run through th

o lﬂy"f: Mlbe mw m%"mu.wm e o eagl “u.thlll is connected therewith by s lm:ll chunnel.
y 3 D

story ;oo | through which the water fows from the lake to
otrai nation of modulus of 'h“:?‘. the river, or from the river to the like. accord-

‘ing to the varving conditions of winds and
‘floods.  In the abwnce of any adeqjuate means
Phitislon of purifsing it:l!.‘lakp ('dunwt“,i: whaolle unfit
- i 17 ;. Lfor & receplacle of wwage amall eleva-

b e e 01 b | S Pt st e A b
in the elastic limit, and ought, therefore, | Michigan render a gravity diwscharge thereto im-
o o of aterial .nd;indthe-m;'p"u" When a town cannot get nd of it
ococaston indicatk of: both and " age by & gravity discharge. the alternative i
s For o angles c>id- i touse s pump. Whena pump has to be reliet upon. -
srebd MMAM. annealing—is the ' the exclusion of rain waler from the sewers be- -
teat—bef and, after all, the most de- comes almost & necessity, and when, as in thie
S > | caee. the surface water can readils be carned off
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by a system of drain« made for that parpose only,
H‘?‘ug mane- %o 1 it adds strength t the reasoas for ﬂx'in:(plllpnn th’a
- other’s | togts i separate system. which in thin case wan adopted
lhdl"ﬂwpﬂ‘- tfor the reascs given, independently of its sup-
|

ug | sanita It
- mqn&( di . however, was not one

i that could be sstiled by the force of conditions. I
" |selecting the plae for amd deciding upna the
¢ manner of dwpomal, there was nom for & greater
| range of opinion end judgment, though, ¢ven in
| *his the question was soon parrowed down to two
,rm e Michigan could be reache! witha pipe
i 815 miles long. and, by rmptng the wew could
. readily have been dischurged theren e oply
- e waa found that. muitable.land  coutd:ihe: tmd

It was f t suita could te
must inclade the effects of i) "\ iie auway. the title to which hal been
| scquired by the Pullman Land Associathn. Eati-
{ mates showed that a pipe could be lad to th
‘land, & farm sufficient to dispose of the sewage of
; + ten thousand people prepared, and suitable farm
' buildin ar:ﬂ«l for a lewn “mhhi' th‘l.:*mnk; lr
3 *  focu in laying a pi to - igan.: . It
merely & useless waste of time and money. ZEHFE lhubuu!‘ K could he TRade tuCcay?
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Disposal of Industrial Wastes'
Wastes from Corn Products and Paint and Dye Works

7. W. Mohiman and A. J. Beck
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Tigure 1—Roduction of Popuistion Equivalent of Wastes from Corn Products Refiming Compaay  Jent would now be nearty 400,000,

After the steeping process gluten and sturch are separated
and removed. Some starch is converted into glucose and
manv vareties of products are made from the three basic
products—namely, starch, gluten, and feed.

The relative importance of the individual wastes in 1924 is
shown in Table I, which indicates that the starch and gluten
overflow comprised nearly 90 per cent of the total loss of
solid matter, amounting to approximately 2.2 per cent of the

. 1924
Soumse
Losr pea  JOTAL  gougramen
Houms
Pounds Pwart Porcomt
Glutes everfow 58,408 7.8 1.92
Steepwater vapors 3.070 a1 010

The population equivalent of the wastes, based on oxygen
demand determinations, is shown in Figure 1 for all years
from 1922 to date. It is an interesting story to follow the
history of the successive reduction in total oxygen demand
of the wastes, but only the high spots can be mentioned here.
When the testing station was started in operation, analyses
of samples from the sewer revealed many lusses, the impor-
tance of which was not appreciated up to that time by the
Corn Products Company. These Josses of organic solids
occurred irregularly in socalled “shots,” and each of these
“shots” would upeet the operation of the biclogical processes
of sewage treatment. It was found by mere careful operation
of settling processe- in the factory, and by collection of
mamples with an automatic sampler, that many of these
losses could be prevented. Through 1925 all efforts were
centared on the prevention of lomses of insoluble solids. The
curve indicates that not much more benefit could be expected
aloog this line. About this time the results of operation
of the testing station indicated that a sewage treatment plant
consisting of 25 acres of trickling filters would be pecessary
for treatment of the wastes, at an estimated cost of con-
structioo of $2,900,000. This tremendous expenditure stimu-
lated intensive study 1o deternune whether the soluble solida
could be recovered. Edward Bartow, who was retained by
the Corn Products Company as consulting ehemist, aided
materially in the preliminary work. Afier thorough study
by the cumpany, it was decided that it might be possilie
o recover most of the solubles by a process of recirculation

? process was
effected. Comparing the results in 193¢ and the first six
moaths of 1928, the reduction was as follows:

i, P womt

............

Tadle I—Pepuistion Equivalents of Residual Wastss. Cara
’ Preducts Lessss

Porviramon Boorvalmry + wa Cuwy @ Tovar
Mowrrn
1977 - Steep- Relmery o\, e pE
1938 wotar ::“'. josses  Total water :7 |°°'
o o Oy did.) beosca —eter
Der. MN3e9 16300 13390 4.3 HN4 P12
R 458090 14300 14800 74.000 o3 193 M
33000 14400 17800 63.000 87 133 .1
Mareh 43500 13380 3800 899500 733 24 63

water. In the triple-effect system the eoncentrated, eom-
densed vapor collects in the second ird pans.
condensate is quite hot, acid, and sterile. It would be
pensive to Lreat the volume of waste the
effects, since several acres of trickling filters would be
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There is no appreciable secondary stage and very little in-

crease after the fifth day.

- In the second series it is apparent
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Table IV —Blechemical Oxygen Demand of Condensed Stecpwauter

in the first 13 per cent of the distillate. If it were
to strip off s small portion of the condensed

way, the population equivalent of
could be reduced by about 32,000, which

obviate the necessity for biological trestment

vapors.
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INDUSTRIAL AND ENGINEERING CHEMISTRY

(, Sulfite Waastes

The «uitite wastes are quite alkaline as discharged and
when diluted in the sewee, The amount of sulfyr dioxide
prevent s sufficient 10 use up an appreciable amount of dis-
sulved uxygen: consequently, it is considered desirable to
remove the sulfite iquors from the sewer. They can probably
le used {or peutmhization of acid sulfocation liquors, with
literation of sulfur diuxide, which can be absorbed in alkali,

¥ neveseary, uf discharged through a high stack.

Chemid®l Treatment of Trade Waste

OOL washings cou-
W stitute a highly pol-

luting waste con-
sisting of an emulsion of
lanolin and a suspresion of
dirt and lecteria in water,
with scap and complex pro-
teins as emulsiflying sgents.
Coasiderable amounts of dis-
solved organic nitrogenous
compounds are present.
Soda ash-red oil soap is com-
moaly used in the proress,
The disposal of arocl washings
vies in complexity with that
of tannery waste liquors, and
the two have many points in
common. Unlike tannery
waste, wool washings contain

V—Waste from Wool Washing'
Foster Dee Saeil

130 Cuixrow 7. Bacoswrn, N. Y.

The process herein recommended is a combination
of two well-known processss, acid-cracking ef wool
washings and aluminum sulfats coagulstica. By
combining the two procssses, wool washings have been
puriied to give an effluent suitable for discharge into
streams or for re-mee.

In the process 2s ocutlined, coarse dirt is first settied
in detritus chambers. By trestment with alumisum
salfats, fats, wames, scaps, and Sne dirt are remmoved as
a sludge, which requires further treatment. Part of
the nitrogencus matsrizis are removed im this sihudge
and the remainder are loft in solution. Substantiaily
all of the potash remains im the solution, which is
suitable for re-wvee in wool washing or for diecharge into
the river. This water is apparsatly clean. Aluminum
sulfate is recovered for re-uss. Degras is obtained.
Nitrogenous fertilizser material may be a by-product.
The cost of trsatment is not greater than the value of
the by-prodocts recovered.

1.1 per cent
0.33 per cent soap. Table [
shows data oa the waste

materials of known valve.

The recuvery of lanolin from this waste has been practiced
for many years. Recovery of the nitrogenous fertilizing in-
gredients is practiced on & mixed waste in England.

Methods of analyxis are those previously used in this labora-
tory,! color readings being those of the Lovibond tintometer
for a 50.6-mm. layer.

The experimental work described herein includes a study
of both acid-<cracking and coagulation, for the purpose of
obtaining s substantially clear and coloriess effluent. The
work was first carried out in the laboratory, then checked in
a 1 per cent experimental plant.

Wash House Operatica

In this plant wool is washed by a counter-Bow system.
In the morning the bowls are filled with [resh water containing
soap and soda ash. As the day progresses, the wash water
becuines more and more contaminated and from tirne to time
scap—soda ash solution is added, tlus causing an overflow of
waste. The total day's -lischarge is 45,000 gallons, largely
late in the day when the bowls are dumped. About 50,000
gallons of circulation water are available. Sanitary waste is
handled by a separate system. Analysis of the waste shows
a peutral {at content of 0.6 to 1.5 per cent, and fatty acid as

! Proseated bafere the Divisen of Water. Sewage 20d Sanvtation ot the
70 Mesting of 1h¢ Americoa Chemucal Society, Swampocet!, Mass.. Ser-
tember 10 Lo 14, 1922

Y Am. Dyenaf Repor . 34, B4 (1827).

partially purified liquor i

discharged to the stream.

Sowvent ExTtruacrioN, Forrowrp »r Wasmnso—This
process is installed in two plants, but owing to the dead ap-
pearance of the wool, high cost of operation, and danger of
fire, it has not been a success.?

CoaguraTion wTrE A MrraL Hroroxms—This proces
is old,* but is generally considered too expensive for use with-
out by-product recovery.

MisczLraxzous MrxTmops—These include steeping for
potash recovery followed &y grease removal, treatment with
flue gases, spray drying, tion, chlorination,® and others.

Separation of Grit

The experimental plant was based on 1 per cent of the total
day’s discharge, or 450 gallons per day. Four detritos
chambers of different dimensions but the same capacity, with-
out baffles, were provided in order to determine whether a
large, shallow chamber or a small, deep chamber would be
most efficient for this waste. Each detritus chamber bad a
capacity of approximately 150 galloos to give a detention of
about 3 hours. It was learned early in the cperation of the
plant that the shape of the detritus chambers made little

' Velich and Benedict. Treas, Am. /s Chom. Bng. Jume, W08,
Am. Dyestaf Reper , 18, 449 (1933),

‘Twrner, U & Pateet 743 908 (1900)

fde Roeve, U. & Patent LMAIM (1004): lee Bwe. Canm , W, 000
(1933).
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smtion of seid Aisrhargs by inetallation of 3 b-.'snciu tank
st the paint works. This tank, with a eapacity of 18,000
gafions, has been instalied, and will be ready for uperation in

sewage treatment. .

It is concluded that the copper must be removed, rren
though averaging less than 1.0 p. p. m. in the sewage. Studies
at New Haven, Conn., bhave indicated that even small
amounts may interfere with nitrification.

Inatsad of using lime for removal of copper, it is probable
that iron filings will be used, similar to the “cementing”
process for removal of copper from mmalier tailings. This
process would recover the copper in the metallie form. A
plant will soon be installed for this purpose.
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MAJOR SPECIES Of FISH

&
N LOCATION
E Powderhorn Lake -~ 2.7 ] "35 |13 ol Toimnam = — 3
Brutie Head Lake . -] 12| 8 B 13 ML NE"OF ORLAND Px.«
[ Papoose Lake* - 19 |10 3 134 MI. W. OF PALOS PX
I Maple Lake |58 ]20] 1. ° 1% ML SW. OF WILLOW §
Erotawstoml Jake T 222 ] "4 9 | o). 14 M), E, OF WHEELING £
Lake Ida RO, ] 2.5 MI. S. OF LA GRANGE
Other Public Lakes 3 T e
Maine Park Lakes ? : y ; !
East Laks - 147 2 ole|o] [o . PARK RIDGE F,
E West Lake 118 9 olo|e| |e ? PARK RIDGE 2
| Kmball Hill Pk Lagoon )7 i |o] lo]e ROLLING MEADOWS
[ Lake Michigan Shorefine —|—|324]e|0]|0]|®]| |0]|0|2]0 o|lo|e] |o]e ° e| |cHICAGD 0t
§ Emily Park Lagoon 2|5/ 04 ole ? elo T e
i Wolf Lake - 419 121) 63jelele]e]10 o/ejo DOO0000 ° CHICAGD -
STREAMS: _ | Miles = 2
[ Salt Creek ' 171 4 ] ele 25 P an
| Des Plaines River | w7 oo 9 olele| |o]e ° ; N
"} Mo. Branch of Chicago R 161 5 3] ole S g
_¥ Uttle Calumet River 4 2411 [ ] |ele ° e R SR
CRAWFORD COUNTY
LAKES s __|Acres _ s e U =y 2 0 W e 8 ) B s
Egb)o.nx..csv_e.a_rk,uu. ] _e]slas] 133031 1a]e]el [ Jeelelelele] ] 421 371 ;1 1 JopipAs — T =T
STREAMS: _ | Miles) | e 7 o o » :
P fokembamas R 1 4 4] o] T e 11 0] | Jelelelelelel 1 To| 11 1TV T T3
EEmbammas River .~ .. | "13115] [ Je].] “le| ‘] le o] |ojejojo|o(ojo]| | ]o] (A5 S A SRRy
EWabash River ... = 1 35040 . fe| Jolel. joje| ]1.]o] |ele].jo(elele] ] sl lojele] Jel 2o o ~ T T
CUMBERLAND COUNTY
LAKES: PErREeEal 3 s £
[ ke Kattson (ia pard) .. AODOREDDDDD Yol™ I M OF Reoe ™ 0T
E Xontross City Lake 77 Jil]ejel 1 el 1e] ] (3] 3 MU OF MONTROSES
ELeki_Toledo .51 Es slilelel isiol il lelc B I N 01113 O A5t |
STREAMS:
] 431011210191 1016 (SR
RTERER BALN I IF&T IES 47 JRL
LAKES: Acres
I U, Tampu: xy £ AT D B e EC B ol:--lolel t joleid 343 43151 {0 INBOR o5
STREAMS: Miles o X
RSSO U BEEBEENBDORUEBLDQODESDICIC] N E BB MO B S StNReaist
[ Indien” Q‘%_éf_,:"'*‘i';—"-.h:?ﬂz}tﬂ{-,? i b a3 e e e () ) B2 L RS S VBN S D BE ) pis i s 2o qRi | ) b B & mm
[IRGe Tndizn. CreeX,, 2 v oqwd | 3 2 T A Rz AT et o8] T Te o T = o734 r :
[ Oweny Creek o T ] = 8 |94 s § el s LL{': Asilelwi T el e] T U I eI dSE
[;oi(mv‘wamrwmr‘ R AN BT R ) P g 68 RN K YL ILICIL AL ASEIL BUDE 3 PR B i B L ) b AR
DE WITT COUNTY
LAKES: Acres
| RS Jﬁ,um.aﬂl B3 GBS sl I ER ES RiNMOICITECICIRE TR RSE
| SRR 8000 R DILE S S - §EESNA I bi 5SS % =17 AL JE )R 9 £ R G Rt I A XY R
STREAMS: Miles E

*Built or Purchased by lllinois Dept. Conservation






